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Background: Cardiac aging contributes to the development of heart failure. Speckle myocardial imaging (SMI), which consists of systolic strain 
(sS), systolic and diastolic strain rate (sSR and SR-E) is sensitive in detecting LV dysfunction. C-type natriuretic peptide (CNP) is a potent anti-fibrotic 
peptide of endothelial origin. Our Aim was to test the utility of SMI and CNP in detecting functional and structural LV abnormalities associated with 
aging in a rodent model of aging.
Methods: Studies were performed in 2, 11 and 20 month old male Fischer rats (n=10/group). CNP, standard echocardiographic, circumferential 
and radial SMI were measured. LV fibrosis was determined by picrosirius red staining.
Results: Aging was associated with progressive reduction of CNP, ejection fraction, sS, sSR and SR-E, and increase in LV Fibrosis, LV mass, and 
relative wall thickness (Table). CNP was a strong predictor of LV fibrosis as were circumferential sSR and SR-E significant predictors. In bivariate 
regression models, CNP was the only explicative variable that remained significant predictor of fibrosis (p < 0.001).
Conclusion: Aging is characterized by a reduction in the endogenous anti-fibrotic factor CNP together with a progressive increase in cardiac 
fibrosis, and functional cardiac impairment. Circumferential sSR is the most sensitive echocardiographic measure to assess LV dysfunction, with 
higher sensitivity than radial SMI, while CNP is the most significant predictor of LV fibrosis in aging myocardium. 
Age
Young Middle Old p-value  (SE); p-value
Variable (Mean ± SD) (2 Months) (11 Months) (20 Months) (ANOVA for repeated Measures) (Mixed-Effect Regression)
Mean Blood Pressure (mmHg) 91 ± 4.6 88 ± 10.2 102 ± 11.9 0.01 NS
Heart Rate (bpm) 280 ± 11 278 ± 10 276 ± 16 0.74 NS
Heart weight / Body weight (gr) 2.22 ± 0.8 2.21 ± 0.8
Fibrosis (%) 0.09 ± 0.001 0.15 ± 0.01 0.21 ± 0.02 < 0.001
ANP 25.48 ± 11.5 22.96 ± 7.2 14.13 ± 3.7 0.01 -0.05 (0.02); 0.03
BNP 20.63 ± 7.4 24.71 ± 4 26.48 ± 5.1 0.06 0.08 (0.04); 0.05
CNP 33.75 ± 11.5 20.67 ± 2.3 9 ± 1.3 < 0.001 -0.08 (0.009); < 0.001
LV Mass (by Echo) (gr) 0.97 ± 0.2 1.35 ± 0.2 1.31 ± 0.1 < 0.001 0.18 (0.05); < 0.001
Relative Wall Thickness 0.36 ± 0.01 0.45 ± 0.02 0.45 ± 0.1 < 0.001 0.37 (0.12); 0.02
EF (%) 88 ± 2.2 92 ± 2.8 79 ± 3.0 < 0.001 -0.004 (0.001); 0.004
sS Circumferential Average (%) -23.31 ± 2.9 -24.13 ± 2.8 -17.88 ± 3.5 < 0.001 0.008 (0.002); 0.005
sSR Circumferential Average (1/s) -6.13 ± 0.7 -5.81 ± 0.5 -4.84 ± 0.7 < 0.001 0.05 (0.01); < 0.001
SR-E Circumferential Average (1/s) 7.05 ± 1.9 5.95 ± 0.8 5.62 ± 0.7 0.04 -0.02 (0.008); 0.007
sS Radial Average (%) 54.7 ± 9.8 44.79 ± 14.2 46.37 ± 14.9 0.21 NS
sSR Radial Average (1/s) 7.32 ± 1.4 5.95 ± 1.0 6.47 ± 0.8 0.03 NS
SR-E Radial Average (1/s) -6.96 ± 1.6 -5.23 ± 1.6 -6.87 ± 2.4 0.09 NS
